Rationale: Pleomorphic liposarcoma (PLS), is a rare subtype of liposarcoma, and is considered to be of the highest malignancy grade.
Introduction
Liposarcoma, which develops in adipose tissue, is one of the most common soft tissue sarcomas. From a histopathological point of view, liposarcoma can be divided into 5 categories according to the 1994 World Health Organization guidelines. These include well-differentiated (WD; including the lipoma-like, sclerosing, and inflammatory subtypes), myxoid, round cell (poorly differentiated myxoid), pleomorphic, and dedifferentiated. However, according to the recent morphological features and cytogenetic data, it is divided into 3 principal groups: atypical lipomatous tumor/WD and dedifferentiated liposarcoma; myxoid-round cell liposarcoma; and pleomorphic liposarcoma (PLS). [1] PLS is very rare, and accounts for only 5% to 10% of lipomatous tumors. [1] However, it is considered to be of the highest malignancy grade, with high invasion, metastasis, and recurrence. [2, 3] Meanwhile, appropriate therapeutic strategies for PLS are controversial. Herein, we attempted to generate more significant information of PLS, through an analysis of the clinical features, methods of diagnosis, and treatment, and an examination of the clinical recurrence in 6 patients with PLS.
Methods

Clinical information
The clinical data from 6 PLS cases were collected and analyzed. The age of the patients ranged from 46 to 82 years, with a mean age 65.40 ± 13.48 years. The group included 4 men and 2 women with PLS, that was confirmed by pathological examination and who attended our hospital from January 2003 to January 2017. One patient had an excision of lipoma on the posterior occipital region in another hospital 6 months ago before attending our hospital, but the biopsy was not checked for pathology. One other patient had a history of asthma for almost 60 years, 1 had a high risk of grade 2 hypertension, and the other cases had no definite histories.
All of the patients and/or their families gave their informed, written consents after receiving a detailed explanation of the study. The study design, the manner of data collection, the analysis, and reporting of all data were approved by the Ethics Committee of Fuling Central Hospital of Chongqing City.
Clinical features
PLS was characterized by the growth of a progressively painless mass in all patients. The symptoms of the patients were different and dependent in the anatomic site of the tumor. One of the 2 retroperitoneal cases, presented with anorexia and abdominal distension, whereas the other patient had a persistent pain in the left lower abdomen due to the compression from the pelvic tumor. However, these symptoms were ignored until the mass was big enough or there were some other serious manifestations. Tumors of the other 3 cases were located more superficially on the surface, with 1 experiencing skin rupture. In addition, the time period from diagnosis to surgical intervention was very short, because of the rapid growth of tumor. However, the duration from the patients in the text first suspecting the tumor to the definite diagnosis at the hospital, ranged from 1 month to a longest period of 3 years. A computed tomography (CT) scan had been performed for all the patients at the first visit to our hospital. Scans in 5 cases showed round, soft-tissue solid shadows, with still sharp borders; and the other case was similar but with an irregular shape and a sharp border. The enhanced CT showed an uneven, but slightly enhanced strengthening in the tumor shadows (Fig. 1A) . Ultrasonography investigations showed that there are 4 hypoechoes and 2 mixed echoes among the 6 cases, all with irregular morphology and unclear boundaries. Five cases demonstrated a high impedance of arterial spectrums.
Treatment
All 6 patients underwent complete tumor resection at the time of the first definite diagnosis (Table 1) . One patient had a colon resection, which had a poor blood supply due to the compression of splenic flexure of colon. There were approximately 80 mL of slightly bloody ascites found during the operation, and in which no dysplastic cells were detected. Another patient had the right kidney and right adrenal gland removed due to the invasion of the Table 1 Summary of clinical and follow-up data from 6 patients with pleomorphic liposarcoma. right kidney, which was found during operation to be obviously squeezed, deformed, and displaced with hydronephrosis. Three cases had complete tumor resection on the surface, with 1 experiencing skin rupture. The above 5 cases were not treated with chemotherapy and/or radiotherapy after operation. A wide excision of the tumor mass, which also included a total abdominal hysterectomy and a bilateral salpingo-oophorectomy, was performed for the final case with a left fallopian tube PLS.
There were approximately 150 mL of slightly bloody ascites found during operation, in which dysplastic cells were detected.
Following the surgery, a 21-day period of chemotherapy treatment was initiated, with ifosfamide [2 g, days 1-3, intravenous injection (ivgtt)], and epirubicin (60 mg day 1; 50 mg day 2, ivgtt). The progress of the chemotherapy treatment went as expected. She only underwent 3 cycles of chemotherapy treatment and then refused the subsequent treatment.
Results
Pathological results
In this study, tumors in the retroperitoneal, abdominal, and pelvic cavities were larger than those near the body surface such as the subcutaneous and intermuscular tissues. Gross examinations of the specimens following the first surgery showed that the smallest size was approximately 7.0 Â 7.0 Â 3.6 cm, and the largest was approximately 25.0 Â 23.0 Â 6.5 cm, accompanied with white, yellow, or a yellowish-white section, that was firm with lobulated borders. However, the tumors from 2 cases did not have clear borders, and they were closely adhered to the right renal adipose capsule (No. 4) and dermis (No. 1), respectively. The histopathology revealed that the tumors were high-grade PLS, with multiple and high metatypic cells. There were multiple mono-/multinucleate giant cells, bizarre cells, lipoblasts (Fig. 2) . The lipoblasts were characterized by heterotypic, hyperchromatic nuclei with uni-/multivacuolated cytoplasm. Furthermore, the surrounding lymph nodes and peripheral vessels were not infiltrated. Four cases had complete envelopes, whereas the others did not. Five cases had no invasion to the surrounding tissues, whereas 1 case (No. 5) had tumor invasion to the fallopian tube wall, and its histopathology revealed that the smooth muscle area had been invaded by pleomorphic cells, especially spindle cells. In addition, 5 cases were confirmed as PLS, whereas the remaining case (No. 2) was PLS accompanied with a WD liposarcoma. Tumor cells were detected at the margins only in case No. 6 .
Immunohistochemistry showed that 4 cases were CD34 (+), 3 cases were S-100 protein (+) and CD68 (+), 2 cases were vimentin (+), and 1 was CD117 (+). However, all 6 cases were negative for smooth muscle antibody (SMA), anion exchanger (AE1/AE3), and desmin, whereas the index of ki-67 was 10% to 30% (Table 1) .
Prognosis and outcome
There were 4 cases with local recurrence and surgery was repeated after the first radical excision. The details were as follows: 1 case (No. 1), relapsed 4 months after surgery, and the patient underwent 5 radical surgeries in the original location over 5-year period due to tumor recurrence. There was no recurrence 6 months after the last surgery. Another case (No. 6), relapsed and the patient underwent a radical surgery 12 months after the first operation. Eleven months later, a palliative resection had been performed because of recurrence with pulmonary and mediastinal metastases. The third operative histopathology revealed that striated muscle tissue was infiltrated by tumor cells. Following this surgery, another 2 operations were performed due to bleeding and infection. Eventually, the patient died due to multiple organ failure which occurred 27 months after the first diagnosis, and he was hospitalized for 132 days. For case No. 5, chemotherapy was stopped after the third period due to detection of metatypic cells in ascites. However, the patient accepted surgery again due to the recurrence after 10 months. And a further CT of the chest and abdomen from our outpatient department showed there was no obvious evidence of metastasis 3 months later. The histopathology results for the above 3 cases were PLS, without changes to degree of malignancy or a mixture with other liposarcoma cells. However, 1 case in the study (No. 2) was confirmed as WD liposarcoma in the second surgery specimen. The patient in case No. 3 was lost to follow-up after the first treatment in our hospital. The patient in case No. 4 went to the hospital due to hypertension and the re-examinations of records showed no recurrence after 27 months postoperation, and the patient was lost later to follow-up. In conclusion, the shortest recurrence time of all of these cases was 4 months (No. 1), and the longest was 29 months (No. 2) after the first radical surgery. As indicated, PLS relapse occurred frequently and demonstrated repeated relapses.
Discussion
PLS is a pleomorphic, highly malignant liposarcoma, with various unique lipoblasts in the histopathology. It is very rare, and only counts for 5% to 10% of liposarcoma cases. [4] From January 2003 to January 2017, there were a total of 89 liposarcoma cases in our hospital, including 6 PLS cases, which accounted for 6.74% of liposarcoma patients. PLS mostly appeared in middle age and older patients, with equal sex distributions. However, some cases have been reported in younger patients, and the youngest recorded was 8 years old. [5] [6] [7] In our study, there were 4 men and 2 women, and the mean age was 65.40 ± 13.48 years (range, 46-82 years).
PLS is characterized as the growth of a progressively painless mass, and it is easily ignored until the mass is big enough or there are some other compressive manifestations. PLS could occur in various organs, but the most common sites are proximal extremities, especially in the lower extremities, and in other com uncommon sites including the retroperitoneum, the abdominal wall, the chest wall, the mesentery, the pelvic cavity, the spermatic cord, the mediastinum, the parietal pleura, the pericardium, the foot, the spine, the head, and neck region. [1, [8] [9] [10] [11] [12] In the current study, there were 3 PLS cases that occurred in deep soft tissues, and 3 that were found in superficial tissues, and mostly in subcutaneous adipose tissues. There were 2 cases in retroperitoneum, and 1 in the fallopian tube, which is probably the first case of PLS observed in the fallopian tube. One case each was located in the occiput, lower back, and thigh. PLS is a type of tumor with rapid growth characteristics, such that the time course duration for preoperative care was very short. Taken together, PLS in superficial tissue was found more easily, and the duration from initial detection to definite diagnosis at the hospital varied from 1 month to a longest period of 3 years.
Accessory examinations such as CT, ultrasound, and magnetic resonance imaging are critical for surgical methods by assessing the size of tumor and the degree of tumor infiltration into the surrounding tissues. However, it is difficult to distinguish PLS from other liposarcoma and sarcoma using these accessory examinations. The definite diagnosis of PLS still depends on the pathological examination, which reveals highly metatypic cells with granular and/or foamy small vacuoles in cytoplasm, mono-/ poly-nuclear giant cells with a deep-dyed large nucleolus, and pathological karyokinesis, and also scattered highly specific spindle cells. [13] Surgery, especially radical resection, is the main treatment for PLS. It is an important palliative intervention for patients with PLS with distant metastasis and local invasion to relieve the compression symptoms. However, the local recurrence rate is very high. [14] It is reported that radical resection usually requires removal of the surrounding organs, the most common of which is kidney, followed by the colon. [15] In our study, 1 case involved a resected right kidney and right adrenal gland, another case resected colon, another resected bilateral ovaries, fallopian tubes, and uterus, and 1 recurrent case involved resected sigmoid colon with some of the small intestine. In addition, chemotherapy is still controversial regarding any curative effect on PLS. A study of Miura et al [16] found that conventional chemotherapy was not beneficial to sarcoma patients, and it could not improve patient survival rates. Currently, there is still no standardized treatment approaches reported for PLS. [17] At present, radical surgical resection is the best and main treatment for PLS, with chemotherapy and radiotherapy in multimodality treatment strategies still remaining controversial. [18] Cassier et al [19] reported a retrospective study examining radiotherapy in WD liposarcoma in a total of 283 patients, and suggested that radiotherapy could help to reduce the postoperative recurrence rate, but it could not improve the survival rate. A study by Le Grange et al [20] suggested that preoperative radiotherapy could reduce the size of tumor in 80% of patients with myxoid liposarcoma and fibrosarcoma, whereas the size of the sarcoma tumor increased in a few patients. In addition, it was reported that in a young woman who received radiotherapy for an epithelioid sarcoma on her left calf, the tumor relapsed later and its pathology was diagnosed as PLS. It has been suggested that the change of histopathology of this tumor was caused by radiotherapy. [21] In our study, the first histopathology examination finding of No. 3 was WD liposarcoma, whereas the second histopathology examination finding of No. 2 was also welldifferentiated liposarcoma. This may suggest that PLS could be combined with other types of differentiated liposarcoma, and even transform with them.
In addition, even though the anatomical relationship between PLS and the surrounding tissues was not entirely clear, the surrounding tissue was seldom invaded by PLS. However, it is reported that PLS is aggressive and highly metastatic. The total metastases rate was approximately 20%, whereas the metastatic rates to the lung, the liver, and to the bone and pancreas were 82%, 18%, and 18%, respectively. [2, 22] In addition, the 1-, 3-, and 5-year survival rates for PLS were 93%, 75%, and 29%, respectively. [2, 13] The study by Hornick et al [13] on 57 PLS cases, reported that the closer the tumor mass was to the center position of the trunk, the worse the prognosis was. In addition, the larger the tumor size (>10 cm), the deeper the location, or if there was necrosis present, the worse the prognosis was, as evident by more frequent relapses, and dramatically decreased survival time.
Conclusion
PLS is a type of rare and high-grade malignancy, with a high recurrence rate and poor prognosis. The diagnosis is dependent on histopathological examination of tumor biopsies. In addition, it is common to observe relapses, and the standard treatment for PLS remains controversial. Consequently, more studies are required to develop treatment and therapeutic strategies for PLS.
